ABSTRACT
69
Because eye pigmentation does not need exogenous substrates, and is detectable without special ocellus is also observed at 36 hpo and this eye appears to show black color just after its emergence.
79
The structure of ommatidia has been shown to be similar between crustaceans and insects (Harzsch were transferred to 5 L of ADaM medium (Klüttgen et al. 1994) (Table S1 ). A multiple alignment was constructed using Clustal W with the following settings: 
Quantitative real-time PCR

128
The RNAi embryos were collected at 52 h after injection and homogenized with the beads using the targeting siRNA and gRNA in addition to their homology to sequences of white orthologs. Table S1 198
and Table S2 list accession numbers of genes and sequences of oligonucleotides used in this study and an H-motif (or Switch region) in a catalytic core domain, in addition to an ABC signature motif 209 in the alpha-helical domain (Figure 2, Figure S1 ). The phylogenetic analysis showed that one 210 transporter is grouped into scarlet gene and the others into white (Figure 3) . We could not find any and Drosophila melanogaster (Dm). The accession number of each protein is shown in Table S1 . 244 245 magna. This prompted us to knockout the DapmaSt gene using the CRISPR/Cas9 system. We 274 determined the full-length of the DapmaSt ORF sequence by 5ʹ and 3ʹ RACE PCRs in the wild-type 275 strain in this study. The sequences were assembled into a transcript that encodes 663 amino acids.
276
Mapping of the sequenced DapmaSt cDNA to the genomic sequence indicated that the gene has 13 277 exons and covers around 3 kb of the genome ( Figure 5A ). To disrupt the DapmaSt gene specifically on a genome, we designed the gRNA in a region 294 upstream of the Walker A motif ( Figure 5A ) where its mismatches to the white genes are more than 5 295 bp with PAM (NGG at 3ʹ end), indicating that off-target to the white genes is prevented as reported 296 previously (Jiang et al. 2013 ) . We co-injected 50 ng/μl of the gRNA with 500 ng/μl 297 of Cas9 mRNA. Of 118 injected eggs, 59 survived and became adults. We found two adults that 298 produced G1 progenies with white eyes (founder G0 animals) ( Figure 5B ) and named progenies 299 from each founder G0 animal as MT1 and MT2 mutants. To investigate the in-del mutations of these 300 mutants at the DapmaSt locus, we extracted their genome DNAs, amplified a region around the 301 gRNA-targeted site by PCR, and obtained single PCR fragment for each mutant ( Figure 5C ). After 302 cloning and sequencing, only one type of in-del mutation for each mutant was identified ( Figure 5A ).
303
In the MT1 mutant, the indel substituted three amino acids, V74G, A75D, and L76T, indicating that 304 these amino acids are essential for DapmaSt transporter activity. In the MT2, a flameshift mutation 305 occurred and introduced a premature stop codon downstream of the gRNA-target site ( Figure 5A ).
306
We counted the number of offspring in the first, second, and third clutches from each mutant and 307 confirmed that fecundity of the DapmaSt mutants is similar to that of wild-type ( Figure 5D) The scarlet mutant exhibits a white-eyed phenotype, which is similar to the Drosophila white 349 mutant. We anticipate that this mutant will be useful for screening of transformants by rescue of the 350 mutant phenotype. 
